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inS seq id no : l JffiKttttffftim 

5. i M4 *m-®ttimm^ftb&&to&i!rffi¥jm 

( amf ) mmfrmmmmisAtomrmftm, ( 3 ) &w&n$im$m 

Mut "^SS!69. 



i 



ift fH ^ 



Amwesa ( hsa > ftAjn»«j±*^tt«e«, ^s^^jm 

&&afiJ8«50%e<±. SAttiEtMMT, Aib$&9&A*&& 

-*"iff5S!j(ii»ari8«fi[flaR«. w^RAdJALft^aueiuM^: 

^pI^«Kaj®t5^, feljn, ttSSftft*tt?5%. Silt, A 

fl-MWBaSSrWftft^ 8 HSA HJ»ft*tfe. BftM DNA 

J*, BSIBWpIiBffl&-S**a*4i te HSA. 

Lawn^A ( Nucleic Acids Research 9:6105, ( 1981 ) ) fP Dugaiczyk ^ 
A ( Proc. NaU. Acad. Sci. USA 79:71, ( 1982 ) ) 4HBlJ#&7$fi9AM£ 

x&to*m&m&7xmwum. nmmvm^mwm^nim^ hsa 

&PJ$Mhsa$B% #»&HSA#?§*iB#=SI£ITOtt, 



1 



^WHSA. WiR. Barns Jffii6TMjE*tAffFai^^HSA^mRNA, 

mim&mBNAft%im, xienow si mm^m 

«»«THSAtt£fccDNA (#ja.M^J^^ 0206733 ), #&i$73l 

TO cCDA 69®«tA^^JBffHt6<jm &ifij, *=f A«dgefi?i 
^^Stt^.ftaa^.JWKttfliiRtt&tt^Bffll ( Latta,M.et 
al.,Bio/Technology,5:1309-1314, ( 1987 ) ) 5ffl #f ^[ ^ jfc ft 
( Sauoders,C. W et al,J.Bacteriol. 169:291 7-2925, ( 1987 ) ) 

^ffiflflr?L5&^awfiin cho 3vjs3. cos mmRm&mmm&&m, s 

e^T^^tti2M. ^JJP^^flJ^^ 0344459 &i$71$lg-&£$#m#. 

%®im, ftwm&f aoxi jg ^&ftjT£ hsa mm ««a#Ais 

#8!lft^3!FJStg##*S|e ( GTS115 ) #J AOXI SEEUmflJ&ttft 

mm, f&m&tt&^tos, < 0.1-5%) ¥»tt##a^##i£$t4M*aHjis, 
zfcBMWHSj^wra hsa i$34fct» $f^i^3tss^#^^ 

HSA atffT-*J!llt«*lft. Kazuo 
IKegayc,Anal,Chem,69:1986-1991, ( 1997 ©M^}^ 0339455, 

0123544 . 0248637 »02517441^jglJ^Tf»Jffl Wl&±*&Ajlll«f6fi 

fiWirfeSffijStW^*^^. Silt. &««r^t*tt»Afl«)ffiM 

dna ^m^g^^it hsa mi*im. 

%Tj}t-i£nfe HSA «»*ailia i f , W*iSJ is *. -«3&£2X|-HSA 

Bjfi^jfe a^jm wAHSA*H»%ja*«a3ffT-»M«AWft. 

WJB. M^flJ$T?f 0329127 ID 0319641 #3lJ&#T-£#fi$J HSA <f 

■■ffBMBW^iJ. #^B^jftCT^9a^^iJii^JJ§^T( ^iJ$u aoxi , 
AOX2, ^GALl.10 ) frn^mmffim HSA ttDK A f¥MZ,m> Ul&ftV 



%mmm&r'±<fmsA&MMjteftftTmAjibwft. mm, £##hsa 

a^Tfl*#»+SJjpffi|»«(BWH|^J^it 0504823 ), 
«V4lF( B#^*lJ&7FJP - A219561/1989 ) , HS^ftJ 5612197 ) 

wft»£^*«£*a*#sfc# hsa £z.Bfe£sss ( 1. 

lOOmM ) &&tt>MMffit&T, %m ( 50-70 V ) ^3g-g- HSA &}%%%a± 

mizmitHSAtojm mmitm 5132404 > ; w&&mmfc mmm, 
m, ^aa*f«a«itt hsa w^mdiB^*! 5440018 > . 

7£II$^ft£%to##TiS#3t& HSA ttfi&ttfciauiIS, wmnfiia 

hsa ( rHSA ) f*mmm&*k&mm ( mm^m 5359020 > ^ 

rHSA Iftfetoa-* (RW#$JlMt 0658569 ) . 

TKumzmzij* hsa f&Qtmm&m.. ^m^^mmmM^ 

&&&nsAg®mmm~&mn%iE¥mnftmm®+mmtmm* s ?- 
torn. 

ant *&m-^m&&&m-±&m#fa&#n?mimi&um 
mm*£.w%- s hsa 

». 

&9 1A ( SEQ1DN0 1 ) jffigcttOTRriW. 



mmvm&na&mm? ( amf > fltjmr^ifnmHSA w&^&im 

WMut + lSc Mut'*S! w. . 

«Wfl5«->hB»*lWWE±iefiF»±J te », «±#W SEQ ID 

no: 2j^«mjraMAjiMfresa. 

ffl lAfi^/awaw^jKAJiweaeww^wxft^jiw 
a ib ia tjw^^^AJiiitesiett^wawffM+w*- 

hsa-i ±ff > MtMm»§uouimi t 

fx) ; 

@4 ft*££5g|fe pBKS/HSA-I 

HSA-n ( JLfir ) &A jEia£Brtt&£&tf $1 
S 6 ftwMflllit pBKS/HSA-II #J&&; 

0 7 ft* HSA-m (±tf ) #&£8i»Ti$£i£i£tf 

ai (TO) ; 

S8 fijj*»&ffi*fc pBKS/HSA-III 

s 9 s*mgi3e*&ft pbks/hsa mmm 

m 10 ft*£fi^4K^pPIC9/HSA ftttfe; 

a 11 a^HSA^s^sw^d^^^pPicp^sftiji^E^; 



S12&75HSA-I. HSA-U. HSA-1II HSA DNAtf&tt 

m 13 a^^WHSASH^G»r^^»#®«cGsn5 * 
mam, 1 - s ^A^^^^mt^bmittAd 

#*«tlUA¥*«#HSA*iSJS0', 24, 24, 48, 72, 96, 

120 fg 148 jm*mnmm±mfflE. 10 % xpi^BtKSjBLt^fr 

tom#n#8A%A: ^HSA; B: 1$ GS1 15 

*8miMbmn*±m c= m P pic9/HSA^WGsn5^# 

&+m&m&&mF®. mat. mmm^^mmm^.mmum^ 
mm&frmr®. im^tsatm^m. m&xm*mx» hsa 

brawh*^ hsa ^ss^it^zifa^ia^i^^mfiiwffl^s 

( Smith,etal., Science 229:1219(1985)) . *8&, K2£JSl!lfc— 'TOTOgJ&z: 

@jit. ft^aa^iswie^w^-ftttwaaft. in hsa. 

®tt#MSfiJffifif^^E»rffi¥^»#6<J¥eiW15r«J©^ifclS-i 
( AOXl )£Hft*£3i?. *?ft^JR*H«l«& ( #«a»JHI^3R|*flt 

183071 ) . ^^m^^-^^fiEfiRT^^&^ii^wfi^si^jiaiftfe 

ife^®$tll ( Cregg et al., Bio/Technology 5:479(1987) ) , M&MfaftttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , lU&^£££B : ? : (!l&#5flJ 

WO90/10697 ) . m&&B&w& s gft&m, mmamm^mmm^^ 
«aK£7Ajm»6«e ( frw^m^m 0344459 ) . mm&**ffitiimt& 

HSA*H^!l«*±ftaS J 5 s Lawn^Affl Dugaiczyk mAmefrl%&mfr&) 



*#J^»«#*»BttJ&fl#B*&*. Kerlak ( Bio/Technology 
8:939-42,(1990) ) SWWW^ftffl^^fffifff 

(B.t)Prt***H. #^i^SH^iiJ^iH-«Wt$^Jlfit^; -ft 
fc^SWftft B.t rt»*»H4ffll%t »«&Jc^lt5^ B.t ft^tSS 

'W*ife>JcTft» 50-100 -fg. Hoekeman^Aft$$it«g|;&@3E 

mftmmfmiEtoxmmn, £mmmm%ntJtz7nsA&®. m, - 
siw, #H]«:m#uc 141 +im?maL. *£#£$mhsa3s@m 
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ft Xhol M®tiL&, rmtiaA EcoRI ft Clal BamHI ft Clal 

M^&g^ltgtt, jiff Xhol ft EcoRI Jfl9ffl?&tt&ftft#. ft 

A 3 <t&&mHm ( GGC ft AGG ) . ##, # 7te^ft£##) HSA 

ifc*0rtfe^3C#2fc9tej3t«| HSA £B##)&ft£g)ft 1797bp . 

&—*m. »Titt-^Ji'K*3feW^iS» HSA gB*E?g^g!® 

mim*&ft%fttt)mm*®w, \m.r^%±mm^f B ^. mat, 
s^mRNA. e.to^mm%±m&tof*vm&: < i ) 

ATTATTTTAT ; ( 2 ) TTTTTATA; ( 3 ) TAG — ( )• • TA ( T ) 

GT- (W^AT) ••• TTT . BJ& *«1t#^dE HSA SBtt. <&3l$|$ 

mn, mRGwm£±&mmtit3mmmi l mm. mat, sa^ma-t^ 

^&m&rm. Sift, «*^«)^HSASB^!l«f^TTATAli 



&M±toA&?wto{!iL&m&k#n. ma, HujduiM s-sgw BamHi 

fB Xhol SStOM, etJH 3**g EcoRI fP Clal RtDtt&*h 

509 fp 1 109 ^MisaAT Hindin fp Psti^ ( m 1 B ) . 

ftmm. £j&T3^WgM£S#3']#612bp> 562bp*P 705bp##3d 
fe£ HSA-1 . HSA-1I fP HSA-U1 & g 

ti&S&g^l&W BamHI *P Clal 

AgfctttS^ PCR DNA 

£jfcfr&£^£$iftHSASBJ??!l ( #JS,£jBfifcl l ) . &m&ftlj&, 

bp nr^so jE?iaew^^*<j 9oob P h dna m 

Sfijfll Oligo4.0 rt^tn.^^it^SseE^Kttinr. 3fc##;&rT*S 

s 2 ®&s*t*£to hsa ttwmn^n^Afli*. 

"t^JSfi: 3 ^##J££;ft HSA-I . HSA-II fP HSA-IU 
612bp , 362bp , fP 705bp #J DNA #g ( #JSLffl 3 , 5 , *P 7 ) . i&gtf 

tibimmfrmtt T3 # T7 mm^m*® pbks sag***, ^pjmj 

3/ pBKS/HSA-I . pBKS/HS A-II fP pBKS/HSA-D3 W 3 ^fi£M*t ( # 
6. #8). iA^M«t^il«lDNA#^IJ»^=rK^!lB, 

fs, n w&ft®m}mft&fe&) Hindin m p s u siisft£#£fni$&sj;iHjM 

BamHI ft Clal Wmfsm&ikttmtiL pPKS & T4DNA HftfflTfi$T*Rfc 
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f5'mm*8.mm p bks/hsa 09). mitm±mn^Dns <* ^mrZK 
&mxm&zM&n&m, m&Bwm&w*m*Bm*+\iiis 

&JilSMIAWftflfttt, #JiH pPIC9(Invitrogen)* pPIC3(Invitrogen), 
pHIL-D2(Invitrogen) . yYJ32(NRRL B-15891). pJDB207(Amershan) > 
pJDB219(Amershan). PG4.0(NRRLB-15868), B ft), Xttifctt 

6<|£ pPIC9 . 

^RrMEcoRifnxhomBim, ^pPic9a«t«j^ife 

#JR»1!D1&M pBKS/HSA HSA aiB#lftj£&, &JS/80f#&&?I 

( i ) W£%$tmB-&2.¥BBU&&mmtoB%i : ?&t& 
( ii > mmmm^oL^.mm'f- < amf > itfjK^^i^wHSA^jik 
^ijwdna^ij, eua 

( Hi ) &ym i g&B®+*iVimmtiitonm%jk?: 

WJ&jfc DNA ^a^*«»tt^%«!a£H^rJB'»KlHfet DNA A9|fi 

mmwm$mB®jiai£ t m&*t%B#+, w^ib^wdna 

t&mB^n^B^^mtm^ii^AHBBmmmm^mmmmm 
Ds#«f«WDNAM-a^Eiift3SF^«ttte-»^. wittojattt«i 

fii&ttJ§lll^WHSA<||»DNAfl5M ( HSA SB > 

^mBftmw&mwwsmtiLtk < bp Giu-Lys-Ar g mfm > , 

Jfff ffifb HSA SBSt&tttt;^ sB^Effi&TBJWISWB^ W ? B 
( aoxi ) m&*.4tmn ( AOXII ) SB. i*H* AOX £Bff)^SB## 



dna ftmm8Mmm&¥±m%km& m&;xmfmim# 
&m&mfe%£&&)g&mmmm&&m, un* aoxi 

te&ttTEtoim, Hit. **&HSABto. ttiS6«jS^AOXl(ElHset 
al., Mol. CelLBiol. 5:111 1(1985)). 

mtilim&it,immm"a - *'r.tetmm ( Thorneretal.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor, 143(1 981)). AMF HM#HJkta&& AMF Mfttytfiffi^fr 

nfr&&G£&m&maxmft&8mto ciu-Lys-Arg mxn. amf m 

W>ftn (&&Leu - Lys - ArgiS«^ ) JS-^h 258bp 

«fi*^W*¥*W#a!»#t^HSAW*JiA^^^ih^, 

Jb$JffF*£8«i hsa 3a*»#&tt#fl&ti:iH&ff#| ( $&tt£B1fl 
£tg#) -I^Bfe»:fc*£«j&3a*HSA iWJ^Bft*B*tM* p piC9 

( Invitrogen ) $t^^Jt^B^^«J^«r^^^^^|^ 

■ft. 

*#w+£«ai&teiS#fc£aB. m 0n£tt&*#££Bi>ri;t£ 

#&SB&£ * W#i&l£l2££#E#tfg¥# »#^l&*fB5^#^i ftfc 
£tt&£iB{&fr£j^B&J&tt£&^3i& «*nS#4fcHiS4 "ESr^ 
¥ffc#$#t*Jtf, ^J«"*tS»#5KE»f«^#fiE#HlS4aiH. . 

**ffl^to^E«^*«aiHjei&^«irF±.HSAaH»iPX 

■ Jf##0r«£ amf ffftlttlltt dna !8!|±i£3li*&!|# 
«&B»tt-£»i!U:#f|«i^# ( $n# Jft Rothstein, Methods Enzymol. 
101:202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA 76:4951(1979) ) $L 

S*aift££Btt*. WflO^«2SB^^NagttWfi!SSDNA^!|^ 

&DNA#g#|iiJ#£«jg{£, &£3ttDNAtf|££#*6<)«-£. 

HSA ^ft^Jti DNA #M#£&ftK{t*ll 

Jf#Jt«rt. jUnTlESBffltttt|SIs6^Hl£{fi[±*^->MJ^>hffi«[» 
ja. ^W^HJ^J^W HSA DNA ^Sttfi^friKS^, 

AMF JOl{fej&«| DNA J&y&***jh?*ift. HSA 6?J DNA 
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&Tg#iittftgft:frifej±M. mat, HSAtmftn'WE&m-Kto&M 
amf mmmi mwm%&+#mmft%VLfrm&Mj hsa r 
<$mfexm M+Mmn. m dna #g. 
j&ttm hsa 6<> dna us jii *!&ft)&&mm *im%±mn®, m#m.=? 

H^TL^) #)38£m#, #J#^J$i Invitrogen&fg«pPIC9*. 

ism 5'aoxi Esir?m a - h**hw&*, atytmotfuB* 3-aoxi 

^^Jhtflfc, HIS4 ORF s 3'AOXina. COLE1 S WA&^W^ 

^*«*6&*tSfe**tt*««»1»B»». Cregg #A 

( Mol.CeD.Biol. 55:3376(1985)) , ffi&&}W&mft&*l£±mfo&ttMB 
■®&it&9t ( ITO , et al , Agric. Biol.Chem. 48:341(1984) ) Gt&t&£?t& 

ffi Southern 6P&##r:fe ( Sambrook et al .Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY s USA 1 989) 
##fDNA #m Northern £p&& ( Sambrook %A,±&X1R,% 

7 #)#tfr¥££&1£ hsa SH^ji.W^-^^ratt^^^ifi. 

♦swa-^iittfiiffi^MM^^ifemtt^mtt hsa m 

^/T*¥«t^l!S#JPE±^^*#^J^j A: a^fifflDNA 

. m 13 a^T*^m^«j hsa ss^e±^^^#+« 



mmmjm±T&mmmmmmmz aoxi mmm®?. m% 
&to &wmim* aoxi mm^mm^ amf tsrnmn c im a 

B?)Kidna* 8^^j£m^AnmAAHSAM0NAm; u 
#fif£^E#rlS^&# aoxi £B WIMM&jh* . 4— t- DNA tfg_hS 

«BJ Xfcft^&TXtim&tf) HSA M#^tt£g£tt4tfE 

HSA SB. &£*4m&ftA894re&ft?Ktt?e£ HSA SB *ttim& 

&mmmmf&m&&m®&*m&mto&&mftT &&&&&& fa @tc 

TO^WW^±^M^WHSASB^J»Afi^6«?^ii^n 
P PIC9 + , #MM#M®^^^ft*®;raifflIS. JMttWbAWdRff 
dna #ia*r#?!l##r. ^«ra*fijS*S:91'&J«tt HSA & 

?mz®, m ymt&&mm& amf mtjius^k * 

S6*«¥*nX^Glu-Lys-Aig6<)3'^^J± 11 ) . 

^m±&m&±&iktfifcmm%£®m&&G'*imftiE : ¥- ma dna 

mmsr ( GSH5 ) Uc ARG4- ( GS190 ) mnmmm$t£ft&1llfi®¥fr& 
tftt. ft**-^«£>HH*Att DNA RfcAStetf 3WMS±£ttB6« 

#^BWffi«t«. *&wvtmtt&mmfr&mm paosis s& p pic9,##j 

pPIC9 . 



12 



imjmwj.r&mx&m®? aoxi g&ttttttDNA %m ^mmrnm 

mm*st. *Mut , n^4>, aox @flo«7Hi* 
^jffifWtttt*. £&*Mf«T, »#M«c®ii±Aox2^Hj te ^e«j^3i 

%jm$M& hsa & Mut + n«c, m^^fefe^^w^ wmmatfe 

±jBA3*6*a». ftTft&M&Mbtt, flTEtffl Southern W3E»^»fDNA 

m Northern ^%^«f?»£jSLtt HSA 
^3!9^#*^6<J HSA HSA PT/B Southern 

*. Northern ^&fc»S&Mj te &#ffifc&£lg£7 HSA ^i&^W 
BH^MTtt ( #JS.E 14 ) . 

££8St*, fljU&ttAfti YNB $ YPD ?*£|30T: 
iUftMWH^m^tj 45 HSA , 1T^ttftitt^tc«dlp«l1i« 

A*- ¥8. ««RA7*fiJSttfi«r7««itt hsa 
W#*4#«^#to;&1ifejtoAd^ 

? m%mm&&w hsa j^w;**. 

^*»tt«E hsa m&^&%to&jm±&mma±mMx.mm£ 

«hsa. ^rM^M^!^^, # »smm&fcvE hsa j^macw 
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m-&t&a%3.setw%ftm, r®$imm**i&m 99.99%. 

mmm 1 : hsa mm^kmm^^m 

*mmm&m® hsa ^±^m^mmm^. hsa 

HSA-1 ( 612bp ) , HSA -II ( 562bp ) , fP HSA-III ( 705bp ) , #J/£ 

l.HSA-DtaW^^^lt 

V)%}T£f&&&% 612bp #J&#HSAg0;t5'0»tttffaHSA-I , W$fc 
i&m AB1394 M DNA g 5&£j&4K. ( Applied Biosystem Inc. itjSiit 

OA-l 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGITAACCAACTTTACATGATCCTCAAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTrCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTrCTTCAAAAAAGrrTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACrGTTCTTTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTrAATTCGTCTAGCITTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

wftM&mmmm ( oa-i moa-s > ikmnmw^±tk^m^ 
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mm® 2 #f*tfj£$$frfc, fern PC r dna & 

m^- pcr SJS^W t^*ijbnA oa-i m oa-2 ( 3- ioni ) . oa-3 m oa- 

4 ( 4H- 10^t 1 ) , OA-5 ftl OA-6 ( #f 10^1 ) M Jt OA-7 fP OA-8 ( # 10n 
1 ). 1fo!3fa&&$Lton% 50nl 6<)#£f'3#J5!|jJDA£j 50nl 1 * PCR^?>p?& 
200*1 M dNTP ( # 50n M ) ,1 .5mM MgCfefP 2.5 #.& Taq DNA feHt. * 
94 10#;55TC,30#; 72 X:,l #fl»6<) PCR £&&#T, & IS &PCR 
^Sl8^«^WM^«>4^5R«DNAm tf&A, B. C, 

*pd. ^jg&tf&AftB, cfnD^ijm^M^SjSWSrt, W»C«f± 

oa-i m oa-8 #;*/ra*s8§i®, iwo(5rin±iiaiw^SE w 

F WtR^»2HT PCR j&ffi. WJmSAft* HSA £E0<J 5'iffitttfg: HSA-I . 

( 2 ) pBKS W^JKfflSDHS a 50ml LB 

37 t: Jg^# 15 /Mtf. ig#J§ft^ ( SOOOrpm . 5 ) &3l*lB 

3fc#aflJJM£tl&i?T 5ml I ( 50 mM Mil, 25mM Tris , 10 mM 
EDTA, pH8.0 )*,®J5famm*toA\0nA $r$ft$$n ( 0.2NaOH , 

i % sds >, m^#wfr7m+i&m\oftWJsntoA7.smi®mm ( 3m 

KAc , pH4.8 ) , #tW&WfcK?S*lfc£ 15##, Mb ( 12000rpm , 10 

m > msvm. m ?o % z,im&i6ffi£»#s*nBc# ; f imi te m? 

rfejM#^rtiDARNA||A ( Promega ) ( 200 *i ,/ml ) #T 37 
tc#M30##. Mfsfofrmitm: MMfi ( 1:1 ) fl&{fr:£lJo& ( 24:1 ) 
ttH. ^l«Itl^ffl[rtJnAl/10fl^RW3MNaAc ( pH4.8 ) ftftftftftft^ 
fcZJSBHflafei. rt&JSfl 70 % £B^&mi£«&#S$ri&*FF 0.1ml TE g 
tfftt.JAJftflfl pBKS SIS DNA. MlJGm&M&.ffltlfty}m BamHI fll Clal 

(#2M mimmn. dna , 1 % mmm^B^nm^n^} 3.0Kb 

( 3 ) ffi BamHI ffl Clal JRR ( # 1 4Mfc) H^jntllt^M HSA-I 

tf© ( 4ns ),^JtbHSA-i^g^^^ dm >i?*q±RWMIHSMpBKS 

m <gj4ui>«£, £T4DNA&&gg ( 3#ft) #£T, ^ 16 C 7 JC 
MtfUDHS a H«cH*)*inilfi«c«[ ( OD600&3/0.6 ). $$4fc&&*{£fl! pBKS 

SftttftfcWtttflR. «Fdl«r»MftM«<E«Aift^W*K ( ioon 
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HHl«®DNA. fflBamHIfllClalSS^DNA, m&0T# DNA tf&ftj;*: 

'bwP'&M hsa-i jmaosm** p bks/hsa-i . 

( 3 > &mtomrti!tm% ( loons/mi > mw^n^±.^mmn^m 
fetomwm&mn p bks/hsa-i &mmmw, #&±&jjik)k'\>it$& dna 

#IMJttDNA^^Tj5B«lffSSWm &Zftjrmm&DTXA ( 2u „ ) 

#&e*P|ft Sanger JRflftftll^jhfe ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring,NY,USA1989 ) DNA m.&M® : &®ftMMfr%i& 

&*m^%m%&mmxmK&to<kftx&. xatmm hsa-i 
fc?i&+mjEmmm^&mttmmmte®T^imM hsa-i 

jUnm^mGLW 282 Haein mimm&W 431 *t#l Seal 

2.hsa-ii naw^^^i^ 

SELt;*: i(i)+0f^^ hsa-i Kgt&rtawtm, ^^^M^rm s 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 
CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-11 

TTCCCAAAGCCGAGTrTGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

O A-14 

CCITTGCCTCAGCGTAGTTTITGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCrrCTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCA^CAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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&mm±x\ ( i ) tJ9fit«i^rfefe=efcpcRr«»jik8^*«pffK 

( OA-9 M OA-16 ) SmmG S'M BamHI ft 3'# Clal 

564b P ftJHSHSA-nm «tfRtt*T HSASBfl^Jto+fflSWfr. H#. 

hsa-h t&mmsmam pbks/hsa-h . a 6 tmrnamr ffl^a&ft&s 

g6&WS^H«^pBKsmsA«)=|*|jt. &/5&±;fci ( 3 ) 

?£, mWWL 5 pBKS/HSA-II DNA ftffif #7>J 

mm±x\ ( i >jgififew^jaHSA.i^a«m mft-frjajwrF^ 

OA-17 

CGCGGATCCGTGCCGCrGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 

ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACTTTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATTCTTTTTGCTrCAGG 

OA-21 

ccagt aagtg acagagtcaccaagtgctgcacagaatctttggttaacaggcga 
ccatgcttttcagctctggaagtcgatgaaacatacgttcccaaagagtttaatg 

C 

OA-22 

gtgtttcactagctcaactagtgcagtttgtttcttgatttgtctttcot 
aaagtgtacatatatctgcatggaaggtgaaagtttcagcattaaactctttgg 

G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATITrCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCITCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( A0-17M OA-24 ) &&imfiS'*% BamHI ft3'JS& Clal IttiltiJ&fettft 
705bpW3Wi|HSA-IIItf©. ^Sft*THSASH^?'J»I3'^^. ft 
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#Sc±& 1(2) *£r£tttt m&mk&tmtiim hsa-ih # 

HSA-1II WMjS&ifctt pBKS/HSA-111 . IS 8 ^H&M^TJrf 
%ft«^gM6HStt«^ pBKS/HSA-ID ft#J$. &J§8c±:fc 1 

( 3 ) ^ms^^pBKs/HSA-inw^ffum 

l^mSW^S. tmJE HSA-III tfgtttfg^*, ^flJj^^M&S. 216 
Uttft Styl Mfl^g&ftji 373 Hap-I iteftB+Wt 

4.±&m hsa &myM5?i®. 

HSA £B#3I ttSffiftftttft. -gftibmm BamHI « HindllLHindlll 
fO PstI,Ul& PstI fP Clal ^ffiJSWMMft pBKS/HSA-I,pBKS/HSA-II fp 
pBKS/HSA-m &HSA-I . HSA-II ft HSA-ID . & 

£fll2JUB£to*»£fc-je, &J§fo0r*t#tf&Wi&£&*jtaAffi BamHI 
fPClal^SI-ajSK^BtfJI^pBKS.® 12S^THSA-I, HSA-II, HSA-UI 
M-Sfn^ftHSADNA^SWl %^J3l«^JK%»ffl^. m±j&$Lim 

pBKS/HSA B$fi&M&. ?!l##r3l$,0r#B*l HSA 

l^^Hilligl, &±&£&tt?lft&ffiAtfe pBKS/HSA ft 
DH5 a|ft«i^l|^, 10 DNA'^iJlK 
*&3SBtS^*R W DNA im HSA gBm?'JJWCk# 

^«s«i»j4ffl^*¥a«^s^+*ifeHSAttaffl«ife«flctt» 

( iU#E Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . nflMgJciW^ 
ftlfHf 0344459 fnai^fij*^ WO90/10697 fMfiilMftiffif^ 
*mtt}&£& HSA SB ttfi&ttft. 

Wfiifl-fViS^^SIflHttiRaiWJffittpPlCP ( lnvitrogen )^jg>H~T^^ 
JS HSA ttfi£*H£fttt. M# P PIC9 MS?&¥£«Jta*«**l&ft 
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oBf^tfl AMFaflRUSM) . 3'AOXl 
$$S^Jttt&, HIS4-ORF, 3 'AOXI m ColEl ftiHJK&KMPIS 

#iit. tf$fctt«iratt ppici9 ft*®™ 37 x: 15 /hut & 

#Jg*<fr ( 5000rp m , 5^H+)l&^^|fiE^^lU«^#f^J^M«tDNA 
( #JSL&»J 1 pPKS MMttti: > . EcoRI ft Xhol ( # 3 «. 

ft) fBft&M&DNA. Si %^»««JR±%ac^#jaUK^K^ 8.0Kb 
IKl^tfeDNA^Ig. 

#8Lt&3r}£ ( #JS,£j&£0)] 1 ) fflftft pBKS/HSA M&DNA -5 2^ 1 
£ JB»*0a>P« ( Promega ) R EcoRI IP Xhol ( # 3 ) t§a<£-#;f 37 

^^*I2H5 ( 10nl ) 0f^#HSASB^m^|pI#j|^6<IpPIC9BS*P^ 
»£. ^T4DNAg8B&(3J£&)#&T. Sl6X:7jC^«f^l7/jNB»f^ 

^rfr^j^^M-a-^^ft^iit o.im caci 2 Mw«s5^^ja3trm 

DH5 agffllfi. ^iS^^^*«*6<jLB¥«±i4#^^*^^tt 
( Amp R ) (fiimimm, #i^|gM*kDNA. H BamHI ft Clal JB'ffcJSJr 
1#M&DNA#^SDS - PAGE fefcj^jgjg, DNA ^'J^*f^aj 
*EiE«(IH4a±WjE«l3Sri««lJ|fAT^ HSA SBfcJfi&Eg P P1C9/HSA . 

^*«»iEffl±jfejm«i*6amffl«j^fcfr p pic9/hsa $t4be#H§ 

ffl«^«iM»^i»PIC9/HSASl<i[«J*:»*FarDH5 o *#ft#£Jfi*a 
M&pPIC9/HSA. ^B&/|R^$I©, ^ffi**ZJWE«Jg, Ml&ttiWb 
mti5,MB#*B9imtfy pPIC9/HSA ftffitt DNA . m Sail (5 
4Mfc) 1 ; 37X:zJc^ t fmi0n s pPIC9/HSA, tt£lDl8*M& DNA . 
ffljttH^S^?i^^Q»r«^if#GSll5 ( fflS") H«: ( NRRL 
Y-15851 ) . Sail #)£<J|ft P P1C9/HSA ^g£flJ^#&«&&ft*#J&i[& 
fl&SBI&B*. ffiPRfcif AOX1 S0. *^pPIC9/HSA^|^fflSSe, 

a pt»^ his * mmm&Bimmttimim. 

WHimVABQQSUS C NRRL Y-15851 3 g#^«J 10ml YPD ig 

■Km ( i %mQmLits, 2 %&&m, 2 %m«) 30 x^mm^Wit 
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«. t&1S%L ltd W&mmB, ? 500ml mmY?D%$l&+%&P3 12 - 14 
/Mtt, SOD 600 - 1.3-1.5 ft&( 3000rpm,5 C ) l&^JJfi, #Sjgfr 

=? im 

# 10m g £H£ft#J pPIC9/HSA DNA jJOA SOjil ±&ft) GS1 15 Mfg 
ft ( Invitrogen),&#M«&#M&# ( %&3£JK 1500V/cm, ) 10 

WMimi1j««, ^Mttmnttft***. &200ui 

JflJUMMMft* MD ^Pfti ( 1.34 % YNB.4 * 10' 5 % 0.5 % 

fflMD ( 1.34 % YNB , 4 * 10- 5 %£^&, 1 % fctftm >¥ftW*a l^&S 
±. PUtf & MD ft MM ¥fe±# JSOgfl^ HS A £B & GS 1 1 5-Albumin(HIS 
* Mut^LimiM GS1 15(GS1 15- & -gal)fQ2$1tr ( HIS * Mut * >fH*ft# 
ttmVM&M& HIS * Mut 'IIMft pPIC9/HSA fiM&WPBtt^ft 

**« mm ig#gfq md m&&±.tiffijEn&& mnmw^mmm 

m&tik. *^HIS + Muf^l!^||^^«MDiS#S±jE^fe, {&£ 

mm ##as±£tcratt£ji¥*a&&fc. 

«F«?±iK6r*Waiai«l 50 ^ HIS + Mut * *&ftflgtt4H3lJ&ft 3mlYPD 
#cfrig#**, 30ic^^^#24/hBif, &jgft4>i|fcftM. ftaBfl&JLifc 

lOOul < 24:1 , lOOul ), DNA . 

ttMMGmHSAmmtomim. #in 9 t 5ni >±»»« 

ft&IJUtt&ISgi DNA 5>SiJjyuASIibTifd^4Httlfi«l PCR 

1 OX PCR S.J&mm ( 5^1 K &mm. DNA ( lug )#) 5ul ; 1 00 mM dNTPs 

( > ; 5' aoxi 9l4to(o.im/|ii^iSMi ) ; 3'AOXi 3I*&(0.1uq/u1£<j 

5ul ).;*i«3B(lf*SA(«R*50^. MlA 0.25ul Taq DNA ^£g$(5U/ul), 
g«f 5' AOX1 9l4feT. 3' AOX1 Invitrogen£3|. 

PCRRlS*fMI: 94 x:&£& 2 ^W, ft«£T£*#ttfi 2S ft* 
5fc 94C&& ( 40#) , 55 Cgft ( 90 ) , 72 C 5£W ( 1 ) , 
ftjg 72 c jg#.7 PCR fi^J«^. # PCR Sifo**^ 1 % M8t 
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smuuttt ppic9/hsa mmrnt gsi is e# 

^Keie^fcCGMCCNO. 

mtm 4 : HSA «U« GSI 1 5 ttttttB* ATOM^^^ 

1.34 % YNB , 4 » 10 1 SOCfiM^is^v 
H*. ^'C^aiJIfiBSrnBc^ BMM$$g ( lOOmMft&fli, 1.34% 
YNB. 4 x lO-^flB*. 0.5%?»)^30X:atS|i8«JS^Jg|Vo. 
24, 4^ 96, 120, 144 /jMtfJfc*, WrW#ftaffifl SDS - PAGE 

13 ) . 

W Western W&'±>£;// &$&ft#mWj HSA ® efti* 

m ppic9 gsu5 mm 48 /jMnr^e^#±»*^^§g^xtji. 

( sds - page )m, f&Bftm&±to&&m%&mmmstm&f&±, 
mmm&immmit s % msmm pbs s*^ saT»« 2 

IPBS^]^, ^H^^HSAiftjfil^C^ll^tl) ( 1:50##) 
37 TC&ffi 1.5 /jMtf. ffijfcffi pbs &iigjyjSSfcift 3 ^ffllUUttB5»i*«jg. -0! 
*lfelMit*mBmm*i*4*m* ( Cooper Biomedical Inc.) 
( 1 :300O 37 X: 1 .5 /jMtf. M^M 50mM Tris-HCl,pH6.8 

M»3 aJgiWAlS*»*4P3SE-|Bf ( DNB ) Aft 5-10 4Mta. 

M±djsa^fe^. i4Fr^w^pxw#ai.^Bj^^HSA» 

Hffi»*ErrW*1&±t*ii^»^^HSA*^«ra^&^#ffi«i 

5 : HSA £3£ffBtmit 
» PPIC9/HSA ^ftfiSj GSI 15 50ml #Stfttt BMGY ig^lty 

*JMK*30T:ag$Jtt<|48*lli, ^M^^OD^lt&Pj^O. & 
Stt^ltfte^itf j^T&ftSI* 700ml BMGY ig^Sfi'UM^^ 

rt. ^30TCTii^». fflM--piinnM ( 5 ) *tHfc#&£ 
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( 1500rpm ) ®Sgfc 20 % M±&%Vmm. ^tt^SjJiB 

4». 5£&tiDAlU«& Struktol J673 M#Jl^$&£&^?&fefit MUtiHl 

^?5»r^^^, ftJ$p«A-£ 0.5 %»H#fi**-B-iftW bmmy 

( 700ml ) , 3Qx:Tm»mm^wm. tt»$mstpi»mm^w 

mtL8t1&&&&& 0.3 % - 0.7 %. 20 *tt#tttt&ft#tt. 

4&&l£g&*Mto HSA 4.5 g/L . 

( 10,000rpm,15 ^ ) H5t»^fe±^?e[, =? 70 C jta&*h3 20 & 
15 ( 15,000rpm ,20 ) iN^NOS^IIttA 

Wjft^tt*mffiW»l>±»«aUl?Le* 0.45 |i ttgffLttJR ( Millipore ) 
il*. ilttJ&Sffl«B4H?fi* 30,000 ( Millipore ) >&jlfc±}#® 

SftgB2*tto.SL{t«. «JSffiZ.Bft«F**pH«l1lrsS4.sa£*, ililBBfe 

msOnM mmWmWM ( pH4.5 ) ¥*iiWRB02lttfeWie ( 5 * 25cm, 

tt^cffw^ 5oomi ) atffjftfe, i^jBmsmainttttiiiEAAiAiiKM. « 

10%.&/§&ffiftffl50mMflH*& + 10%(NH4)2SO4, PH6.8 g| 
*MPrHK4tt phenyl Sepharose ftfttf, M-H&ft^fl^T«W±J$55 5 F^ 
^##?5fc&*£, «/§ffl»^*P?£ ( 200mMPB + 30K#Pmm#m. pH 

mmm&^^fsnmm^±m=f toammttimwt hsa rm. 
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mm 



( i > . -jwaj&i 



( I ) $if A: 



( II ) mzfc 



( UI ) 0?!IUC: 



( iv ) aOimMkbh: 

( A ) *JRA: 

( b ) mm.: 
( c ) m-- 

( D ) Bfc 
( E ) 



200031 



( V ) ttJWl^TW*: 

(A) 4H*£fi: 3.5&t#ft 

( B ) i+g$fl: AST Pentium III+4/66d 

( C ) ftftjftffc: Windows 95 



( D ) 



Word 97 



( VI ) taiRfflia,: 
( A ) %«: 
.(B) 
( 2 ) SEQ ID NO : 



86 - 21 - 64735898 
86 - 21 - 64674742 

l MttA 



( I ) ffflimt: 
( A ) 

( B ) DIM: 
( C ) ttS: 



1758 



( D ) 



( II ) DNA 

( III ) t&M&j&i SEQ ID NO : I 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTG AAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 
( 3 ) SEQ ID NO : 2 ASftA 

( i > mm'&: 
( a ) mm-. 585 -tumm 
( b ) u&m 



( c ) m&-- sm 
( d ) mm- m& 



( 11 > tt?-mv- mm 

( ID ) J?7'J$i& SEQ ID NO: 2 



I 

Asp Ala His Lys Ser Glu Val Ala His Arg Hie Lys Asp Leu (Hy Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Ghi Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Scr He Scr 
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273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu tyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Sex Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Sex Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Hit Phe His 
511 

Ala Asp Me Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Mcl Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 31/11 

ry;r; taw itt: civ mai? AAA aha fiAT oa pac A An AOT t :a<> irrP Oct cat n*7 TIT AAA CAT 
gly gly net leu glu lyn ntg wip nla It In Jyn rt*>t glu vnl nla his arg pit© lyn asp 
61/21 91/31 

TIT? GOT GAG GAA AAT TrC AAA GCC TPA G'lXJ TPA ATP GCT TIT GCC CAA TAT CIT CAG CAA 
leu g]y glu glu ami pho lys ala leu val leu lie ala pi to ala gin tyr leu gin gin 
121/41 151/51 

TOT CCA TIT GAG GAT CAT GTA AAG TIT3 GTT AAC GAG GTC ACP GAG TTC GCT AAA ACT TGT 
cys pro phe glu asp his val lys leu val asn glu val tlir glu phe ala lys thr cys 
181/61 211/71 

OTP GCA GAC GAA TCP OCT GAA AAT TGT GAT AAG TCT CW CAT ACC CrA TTT GGT GAC AAA 
vnl ala asp glu ser ala glu asn cys asp lys ser leu his Uur leu phe gly asp lys 
241/81 271/91 

TTG TGC ACA GTC GCr ACC CPr CGA GAA ACr TAC GGT GAA ATC GCC GAC TCC TGT GCA AAG 
lnu cys thr val ala thr leu arg glu thr tyr gly glu inet ala asp cys cys ala lys 
301/101 131/111 " 

CAA GAA OCT Gag A(JA AAC GAA 'ITiC TIT TPG CAG CAC AAA OAT GAC AAC CCP AAT CIT CCA 
gin glu pro glu arg asn glu cys phe leu gin hln lys asp asp asn pro asn leu pro 
361/121 391/131 

COT TPA GTB AGA CCP GAA rriT GAT GTG ATG TGT ACA CCC TPC CAT GAT AAT GAA GAA ACT 
acq leu val arg pro glu val anp val mot cyr thr ala phe his asp asn glu glu thr 
421/141 451/151 

TTT TTC AAG AAG TAC TIA TAT GAA ATP GCA AGA AGG CAC CCA TAC TTC TAT GCC CCG GAG 
phe leu lys lys tyr leu tyr glu lie ala arg arg his pro tyr phe tyr ala pro glu 
4H1/161 511/171 

CPA CTG TTC TIT OCT AAA rX3X TAT AAA WV GCA TPC Ar:A CAA TT7P 11 JC CAA GCP GCC GAT 
leu leu phe phe ala lys arg tyr lys ala nla p\\n thr glu cys cys gin ala ala asp 
541/181 571/191 

AAG GCA GCT TGT CTC TlXl CCA AAG CPA GAC GAA TPA AGA GAT GAG GGT AAA GCT TCT TCT 
lyn ala ala cyn leu leu pro lyn leu anp glu leu nrg nnp glu gly lys ala Per ser 
601/201 ' . 

GCC Alt: GAT AGG 
ala lie asp arg 
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1/1 31/11 

GGC GGA TCC GAG GOT AAA OCT TCT TCT GCC AAA CAA AGA TTC AAG TGC GCT ACT CTA CAG 
gly gly ser glu gly lye; ala ser ser ala ly3 gin arg leu lys cys ala ser leu gin 
61/21 91/31 

aaa rrr gaa a™ gct tit aag crn aw ocr <ta coi enc cro aoc tag aoa tit ccc 

)yn Hi" <|jy cf Mi •« I |0m* lyn hp vnl aln ni<| lou nor rjtn rug phr* pio 
J 7.1/41 J 5 1/51 

AAA GCC GAG TJT GCA GAA GTT TCC AAG TIA GIG ACG GAT TIG ACC AAA GTC CAT ACG GAA 

lyn nin glu pho »Jn glu val nor lyn )ou vn) tin: anp lnu thr lyo val his tlix glu 

ini/r,i 211/7 j 

TOT TCC CAT GGA GAT TTC CTT GAA TCT Gri 1 OAT GAC AC3G GCO GAC TTC GCC AAG TAT ATC 
cys cys his gly asp leu leu glu cys ala asp asp arg ala asp leu ala lys tyr ile 
241/81 271/91 

TOT GAA AAT CAA GAT TCG ATC TCC AGT AAA Clt3 AAG GAA TGT TOT GAA AAA CCT CTT TTC 
cyn glu asn gin asp ser ile ser oer lys leu lys glu cys cys glu lys pro leu leu 
301/101 331/111 

GAA AAA TCC CAC TGC A'JT CCC GAA CTG GAA AAC GAT GAG A r IG CCT GCT GAC TIX3 CCA TCA 
glu lys ser his cys lie ala glu val glu asn asp glu met pro ala asp leu pro ser 
361/121 391/131 

TJA OCT OCT GAT TIT GIT GAA AGT AAG GAT GIT TCC AAA AAC TAC GCT GAG CCA AAG GAT 
leu ala ala asp plve val glu ser lys ar.p vnj cyn lys asn tyr ala glu ala lys asp 
421/141 451/151 

GTC TTC TTC GGC ATC TIT TIG TAT GAA TAC GCA AGA AGG CAT CCA GAT TAC TCT GTC GTC 
vnl phe leu gly met phe leu tyr glu tyr ala arg arg his pro asp tyr ser val val 
401/161 511/17! 

CTC TIG CTG AGA CIT GCC AAG AOA TAT GAA ACC ACT CTA GAG AAG TGC 1GT GCC CCT GCA 

leu leu leu arg leu aln lys thr tyr glu ttir thr l«u glu lys cys cys ala ala ala 
541/1Q1 

(SAT CCT CAT GAA T(Tr ATC GAT AfV! 
asp pro his glu cys lln anp arg 
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1/1 11/11 

r?v\ Tr*r l q T iw.v c n -r OA liAT ct-p i 'AT i:AA 'lirr TAT <:i<: AAA INT TIC C.tAT GAA TIT 
r/ly gly nor cyw nJa nln nln n.-ip pro hie r|ln cys tyr ala lys val phe asp giu phe 
61/21 91/31 

AAA CCT CIT GTG CM GAG CCA CAA AAT 1TA A'lT AAA CAA AAT 1GT GAG CIT ITT GAG CAA 
lys pro leu val glu glu pro gin asn leu ile lys gin asn cys glu leu phe glu gin 
121/41 J51/51 

CIT GOT OAA TAC AAA TIC f'AH AAT nm ritl TI'A GIT ftrr TA»" APT AAH AAA OTA CCC TAA 
\*%\ c|ly glu lyt Lyr. pin? nln a;:n nln lou Imi vnl ;ug tyr thr lys lys val pro gin 
181/61 2LI/71 

TCA ACr CCA ACT TTG GTA GAG GTC TCA AGA AAC CTA <X?T AAA GTG GGT AGC AAG TGT 
val nor thr pro tlir leu val glu val cer nrg asn leu gly lys val gly ser lys cys 
241/81 . 271/91 

TGT AAA CAT CCT GAA OCA AAA AGA ATG CCA 1GT GCA GAA GAC TAT CTA TCC GTT GTC CTG 
cys lys his pro glu ala lys arg met pro cys ala glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG 1TA TGT GIU TTG CAT GAG AAA ACG CCA CTA AGT GAC AGA GTC ACC AAG TGC TCC 
nnn gin leu cys val leu his glu lys thr pro val ser asp arg val tlir lys cys cys 
361/121 391/131 

ACA GAA TCT TIG GTT AAC AGG CCA CCA TCC TIT TCA CCT CTG GAA GTC GAT GAA ACA TAC 
thr glu ser leu val asn arg arg pro cys phe ser ala leu glu val asp glu tlir tyr 
421/.M1 4 r >1/1 r >1 

irrr cc:c aaa hag tjt aat r;'T i:aa A(T nr act: ttc pat <:ca gat.ata ivrr aca err tct 
vnl pro lys glu phe asn ala glu tlir phe thr phe his ala asp ile cys tlir leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA Alt: AAG AAA CAA ACT GCA CTA GIT GAG CTA GTO AAA CAC AAG CCG 
glu ly* glu arg gin lie lyn ly fl gin thr nln leu vnl glu leu val lys his lys pro 
541/181 571/191 

AAG QCG ACT AAA GAA CAA CITJ AAA GCT GTJ 1 MG GAT GAT TIC GCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val mot asp asp phe ala ala phe val glu lys 
601/201 631/211 . 

'itrr inr AAo or-r gag gat aag gaa act w: rrr txv mac gaa orrr aag aaa cta criT cer 
cyn cya lye ala ar.p- anp lyn glu thx cyn pho ala giu giu gly lys lys leu val ala 
661/221 691/231 • 

GCA TCT CAA GCT GCC ITA GGT TTA TAA TAG GAA TTC Air: OAT AOG 
ala cer gin. ala ala leu giy leu OCH AMB glu phe ile asp arg 
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AoxlmJlNA5'5fc*8 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCTTTTGAT mMCGACTTTAACGACAACTrGAGAAGATCAAAAAACAACT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCAGCA TCCTCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
ITT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 
IMfcttMJftA 

CTC GAG AAA AGA GAT GCA • • 

Leu Glu Lyi Arg Asp Ah 
a - B^Hf^lk ♦ 1 HSA 
< ► 

EcoRI 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA 

Leu OCH AMB 
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